The responsiveness to ethylene of net photosynthesis and stomatal conductance to water vapor in intact plants was investigated in 13 herbaceous species representing seven plant families. Exposures were conducted in an open, whole-plant exposure system providing controlled levels of irradiance, air temperature, C02, relative humidity, and ethylene concentration. Net photosynthesis and stomatal conductance to water vapor in units of moles per square meter per second were measured on recently expanded leaves in control and ethylene-treated plants using a remotely operated single-leaf cuvette. The ethylene concentration was either 0 or 210 micromoles per cubic meter and was maintained for 4 hours. Species varied substantially in the response of their foliar gas exchange to ethylene. In 7 of the 13 species, net photosynthesis was inhibited statistically by 4 hours of ethylene exposure. As a function of the rate in control plants, the responses were most pronounced and statistically significant in Arachis hypogaea (-51.1%), Gossypium hirsutum (-31.7%), Glycine max (-24.8%), Cucurbita pepo (-20.4%), Phaseolus vulgaris (-18.4%), Setaria viridis (-17.5%), and Raphanus sativus (-4.4%). Whereas the responsiveness of net photosynthesis to ethylene among the 13 species showed no specific taxonomic associations, the responsiveness was positively correlated with the intrinsic rate of net photosynthesis. Stomatal conductance to water vapor after 4 hours of ethylene exposure declined statistically in 6 of the 13 species. As a function of control rates, the most marked and statistically significant responses of stomatal conductance were in Glycine max (-53.6%), Gossypium hirsutum (-51.2%), Arachis hypogaea (-42.7%), Phaseolus vulgaris (-38.6%), Raphanus sativus (-26.8%), and Solanum tuberosum (-23.4%). Although ethylene-induced changes in net photosynthesis and stomatal conductance were positively correlated, there were speciesspecific exceptions in which net photosynthesis declined after 4 hours of exposure without a concurrent change in stomatal conductance, stomatal conductance declined without a change in net photosynthesis, and the decline in stomatal conductance substantially exceeded the corresponding decline in net photosynthesis. Thus, the responsiveness to ethylene of net photosynthesis and stomatal conductance to water vapor were not consistently synchronous or equivalent among the 13 species. It is concluded that foliar gas exchange is responsive to exogenously applied ethylene in many plant species. The sensitivity of foliar gas exchange to ethylene may play a role in general plant response to environmental stress in which one of the physiological sites of action for endogenously produced stress ethylene in the leaf is the plant's photosynthetic capacity and/or stomatal conductance to water vapor.
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Although a variety of plant physiological processes at the biochemical, cellular, and whole-plant level are responsive to trace levels of ethylene, the degree to which foliar gas exchange responds to exogenous levels of this phytohormone in a variety of plant species is not well documented. Transpiration is reportedly nonresponsive to exogenously applied ethylene in both herbaceous (2, 17) and woody (11) species. In contrast, other researchers (8, 12, 19 ) observed significant responses in Tr2, Pn, and/or gs.2H to ethylene in several herbaceous species. Arachis hypogaea, one of the most responsive species, exhibited incipient ethylene-mediated effects on Pn after a 1.5-h exposure to an ethylene concentration3 in the gas phase of 10.5 ,mol/m3 (12) . With longer exposure times (e.g. 5 h), the minimum gas phase concentration of ethylene influencing P,, may be as low as 1.0 ,imol/m3 for ethylene-responsive species (27 Although the responsiveness of P. to ethylene was not clearly associated with taxonomic affiliation, the propensity to respond was correlated with a species' intrinsic rate of P,,. The scatter diagram relating ethylene sensitivity to intrinsic P. rate showed a reciprocal relationship (Fig. 2) with a statistically significant correlation coefficient of -0.64 (P < 0.05). A similar relationship was observed by Pallas and Kays (19) Figure 2 , the coordinate positions ofA. hypogaea are unusual and well outside the calculated 95% confidence region for this correlation, according to the principal axis method (26) . Consequently, the coordinates from A. hypogaea are regarded as being from another bivariate population. The mechanism underlying the correlation between a species' intrinsic P,, rate and its responsiveness to ethylene may be associated with leaf morphology (e.g. stomatal distribution, Ames/A ratio), physiology (e.g. g6.H20), or biochemistry (e.g. number of ethylene binding sites per cell, membrane-associated features of CO2 carboxylation and quantum efficiency).
The patterns in the response of gs.H2o to ethylene among the 13 species exhibited many of the same features as the response patterns of Pn. At the end of the 4-h exposure, g6.&20 was less than that of the control rate in 10 of the 13 species. Stomatal conductance declined statistically following ethylene exposure in 6 of the 13 species (Table I) , and the % change in g.H20 in each of the responsive species was 223%. The species in which 9&H20 were most affected were G. max (-53.6%), G. hirsutum (-51.2%), A. hypogaea (-42.7%), P. vulgaris (-38 .6%), R. sativus (-26.8%), and S. tuberosum (-23.4% ). Stomatal conductance was responsive to ethylene in four of the seven families, but the responsiveness was not common to all species within a single . With the exception of S. tuberosum, a statistically significant effect of ethylene on gs.H20 was observed only in those species that also exhibited a significant Pn response.
Although these data are suggestive of a linkage between ethylene-induced changes in Pn and gs&H20 in responsive species, further analysis revealed some independence in the response of the two gas-exchange parameters. In four of the 13 species, the change in gsH20 with ethylene exposure exceeded -38%, while the simultaneous % change in Pn was of equal or greater magnitude in only one species (A. hypogaea). For most of the seven species that exhibited an ethylene-induced decline in both Pn, and gS.H20 (i.e. those in quadrant III, Fig. 3 ), the % decline in gS.H20 exceeded the % decline in Pn, as demonstrated by the displacement of species' coordinates above the 1:1 line in Figure 3 . Among the same seven species, the average % decline in Pn and gs.H20 was 26 and 43%, respectively. In several species (G. Figure  2 is not clearly explicable. Among the 13 species evaluated, foliar gas exchange in A. hypogaea was consistently the most variable in the presence of ethylene, exhibiting the highest CV for both Pn (74%) and g6.H20 (90%). Whereas the CV for foliar gas exchange in A. hypogaea was greater in the presence of ethylene, (6, 33) . This type of analysis is being pursued in G. max, one of the most ethylene-responsive species (28) .
In response to a variety of biotic (e.g. pathogens) and abiotic (e.g. air pollution, drought, chilling temperature) stresses of both natural and anthropogenic origin, plants produce ethylene in excess of normal basal concentrations (1). Induction times are commonly <30 min (34) and may be as short as 12 min (9) . Although the rate of ethylene production under stress varies as a function of plant species, environmental conditions, and intensity of the stress (1), increases of 10 to 100 times the basal rate are common for chemical stresses whose site of toxicity is the leaf (e.g. 13, 20, 32) . With the exception of a few specific situations, the physiological significance of ethylene production under stress is not resolved (4) , and none of the physiological mechanisms of action address the possibility that the immediate physiological site of action for ethylene produced in the leaf is the plant's capacity to assimilate CO2 or govern Tr. All proposals assume that any role played by ethylene is mediated in a chronic fashion through the phytohormone's prolonged effect on growth processes in general and either premature senescence in aerobic environments (21, 22, 31) or renewed growth and development in anaerobic habitats (10, 16) . Sojka and Stolzy (25) 
